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DETAILED ACTION 
Allowability is hereby withdrawn. 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1 1, 14-16, 19, 48-50 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Holloway ('249). 

The Holloway reference discloses a method of forming a nitrogen enriched region within a 
silicon oxide containing layer, comprising: 

Providing the silicon oxide containing layer over a semiconductor substrate (See Col.2, lines: 
54-55, the silicon oxide containing layer having a bare upper surface over the substrate and a 
lower surface on the substrate (See col.2, line: 1 1 and See CoL2, lines: 23-25 which discloses an 
upper surface and that a lower surface is inherent to any layer because layers comprise an upper 
and lower surface); 

Exposing the silicon containing oxide layer to an activated nitrogen species from a nitrogen 
containing plasma (Col.2, lines: 62-63) to introduce nitrogen into the silicon containing oxide 
layer and form a nitrogen enriched region, the nitrogen enriched region being only in an upper 
half of the silicon containing oxide layer (see Col.2, lines: 15-20 and 26-31, where depth is 
maintained to about lnm of a 4 nm gate oxide yielding top l/4 th of the layer); 
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Thermally annealing the nitrogen within the nitrogen-enriched region, while the bare upper 
surface remains bare, to bond at least some of the of the nitrogen to silicon proximate the 
nitrogen; the nitrogen enriched region remaining confined to the upper half of the gate oxide 
layer during annealing (temperature is 650 degrees C which inherently anneals because it is a 
temperature above ambient, that forms oxynitride-implies silicon oxynitride -see Col.2, lines:23- 
32); 

wherein the N-enriched region is formed only in the upper third of the gate oxide layer by the 
exposing (see Col.2, lines: 15-20 and 26-31, where depth is maintained to about Inm of a 4 nm 
gate oxide yielding top l/4 th of the layer); and remains confined to the upper third of the gate 
oxide layer during the annealing (temperature is 650 degrees C which inherently anneals because 
it is a temperature above ambient, that forms oxynitride-implies silicon oxynitride -see Col.2, 
lines:23-32). 

. While it is true that nitrogen must be present in order to form a bond, the Holloway reference 
teaches the nitrogen species is implanted while the gate oxide is at a high temp of 650 degrees C 
which causes that particular nitrogen to bond to the silicon (See Holloway Col.2, lines: 57-62 
where silicon dioxide converted to an oxynitride implies silicon oxynitride). This 
implantation/annealing continues until the oxynitride layer is formed at the required depth (See 
Col.2, lines:3-8, thereby allowing the nitrogen species that are implanted first to be at an elevated 
temperature for a certain period of time during the implantation). It should be noted that the 
Applicant's annealing time is as short as 30 seconds for a temperature of 700 degrees C (see 
Applicant's specification page 7) and the Holloway reference method results are similar (silicon 
oxynitride) layer in the gate oxide. 


Application/Control Number: 10/050,373 


Art Unit: 2813 


Page 4 


In reference to claims 14 and 15, wherein the N-enriched region is formed only in the upper 
fourth or fifth of the oxide layer by the exposing (see Col.2, lines: 15-20 and 26-31)); and remains 
confined to the upper third of the gate oxide layer during the annealing (temperature is 650 
degrees C which inherently anneals because it is a temperature above ambient, that forms 
oxynitride-implies silicon oxynitride -see Col.2, lines:23-32). 

In reference to claim 16 wherein the gate oxide layer is maintained at a temperature of less than 
200 degrees during the exposing (Col.2, lines: 1-10). 

In reference to claim 19 wherein the exposing occurs for a time of less than or equal to about 1 
minute (Col.2, lines: 1-10). 

In reference to claim 48, wherein the annealing comprises thermal processing at temperature of 
less than 700 for a time of at least 30 seconds (Col.2, lines: 1-10). 

In reference to claim 49, wherein the annealing comprises thermal processing at temperature of 
about 1050 for a time of 5 seconds (Col.2, lines: 1-10). 
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In reference to claim 15, wherein the thermal annealing comprises RTP at a rate of 50 
degrees/sec to a process temperature of less than 1000 degrees with the process temperature 
being maintained for 30 seconds (Col.2, lines: 1-10). 


Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Holloway 

('249). 

Holloway teaches the limitations of claim 29 as explained above however fails to 
explicitly teach: 

In reference to claim 17 wherein the plasma is maintained with a power from about 500 to 5000 
W during the exposing. 

In reference to claim 1 8 wherein the exposing occurs within a reactor, and wherein a pressure 
within the reactor is from about SmTorr to 10 mTorr during the exposing. 
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The selection of the wattage and pressure is obvious because it is a matter of determining 
optimum process condition by routine experimentation with a limited number of species. In re 
Jones , 162 USPQ 224 (CCPA 1955)(the selection of optimum ranges within prior art general 
conditions is obvious) and In re Boesch , 205 USPQ 215 (CCPA 1980)(discovery of optimum 
value of result effective variable in a known process is obvious). 


Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Laura M. Schillinger whose telephone number is (571) 272-1697. 
The examiner can normally be reached on M-T, R-F 7:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Laura M Schillinger 
Primary Examiner 
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